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Table 1- Analysis of variance (mean square) of the effects of different treatments on vase life, chlorophyll content, solution bacteria, and dry weight of

alstroemeria cut flower.

St 05 s slags Sk JS e b e 8 & s S e il St ilie
(Dry weight) (Solution Bacteria) (Total (Chlorophyll  (Chlorophyll (Vase life) df (Sources of variance)
Chlorophyll) b) a)
0.110" 0.282™ 0.020™ 0.002™ 0.008™ 122™ 2 o Llig g 2
Sodium nitroprusside
0.107 0.048™ 0.0001" 0.0001™ 0.00001"™ 0.778™ 2 J o
Thymol
0.166" 0.040™ 0.003™ 0.0005™ 0.001™ 2.28" 4 Jsosd X ades Al 5 2
Sodium nitroprussidex Thymol
0.71 0.70 0.0001 0.00001 0.00005 10.66 18 Ut
Error
14.1 5.47 2.38 2.82 2.19 2.1 - R S
CcVv

*Significant at 5% probability level, **significant at 1% probability level, ™ not significant.
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Figure 1- Interaction effects of sodium nitroprusside and thymol on vase life of alstroemeria cut flower.
Columns with the same letters do not statistically differ significantly at the 5% level based on Tukey’s test
(n=3+SE).
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Table 2- Analysis of variance (mean square) of the effect of sodium nitroprusside and thymol on the relative fresh weight of alstroemeria cut flower.
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*Significant at 5% probability level, **significant at 1% probability level, ™ not significant.
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Figure 2- Single effect of thymol on the relative fresh weight (a), and single effect of sodium nitroprusside
on the third (b), eleventh (b), and fifteenth (c) days on the relative fresh weight of alstroemeria cut flower.
Columns with the same letters do not statistically differ significantly at the 5% level based on Tukey’s test
(n=3 % SE).
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Figure 3- Interaction effects of sodium nitroprusside and thymol on the relative fresh weight of
alstroemeria cut flower (Values are means + SE of three replicates (n = 3 + SE; SNP: Sodium
nitroprusside, TA: thymol)).
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Table 3- Analysis of variance (mean square) of the effect of sodium nitroprusside and thymol on the solution uptake of alstroemeria cut flower.

Vo s 02 \AISTERE AAIST) AT Vs 0 38 Yo Vo @bl s Cyedd b
(15thday) (Thirteenth day) (Eleventhday) ( Ninthday) (Seventhday) (Fifthday) (Thirdday) (First day) (df) (Sources of variance)
3.91% 3.22% 3.589™ 2.23" 1.69” 162" 0.716™ 0.565™ 2 e g s 55
Sodium nitroprusside
0.03™ 0.543"" 0.290™ 0.214™ 0.229™ 0.24™ 0.261™ 0.209" 2 Jges
Thymol
0.033" 0.284™" 0.100™ 0.197* 0.074™ 0.78™ 0.101™ 0.188" 4 J o X s il o5 23
Sodium
NitroprussidexThymol
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Error
e )
15.8 14.3 10.9 8.03 5.75 451 4.31 4.69 6.2 CVv
Lot
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Dl see 2 NS Y Sl c]a.w)b Dls sme st 0 Jlaz| Clm 23 I3 smetk

*Significant at 5% probability level, **significant at 1% probability level, ™ not significant.
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Figure 4- Interaction effects of Sodium nitroprusside and thymol on the solution uptake of alstroemeria cut
flower (Values are means + SE of three replicates (n = 3 + SE; SNP: Sodium nitroprusside, TA: thymol)).
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Figure 5- Interaction effects of Sodium nitroprusside and thymol on the leaf chlorophyll a (a), chlorophyll b
(b), and total chlorophyll of alstroemeria cut flower. Columns with the same letters do not statistically differ
significantly at the 5% level based on Tukey’s test (N = 3 £ SE).
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Figure 6- Interaction effects of Sodium nitroprusside and thymol on the bacterial solution of alstroemeria cut
flower. Columns with the same letters do not statistically differ significantky at the 5% level based on
Tukey’s test (N =3 £ SE).

poesle cpl JOeSE Ll i ul el Splnil Sy L;LAJST SBLL ol Ll s s By ol sla i ss L
f e

)\ (Barl’aud et al, 2006) w\ cJ.:...u) C)Lﬁ‘ “ J.;...«S‘ b‘<J..J’:'.".J QJ}M )‘)T LB'.'.J‘b )‘ Cﬁ)j):...ﬂj.ls gu«:b_}n})j.m ch).L.:...ﬂb .LJL&

W=ty oS g S5


http://dx.doi.org/10.61186/flowerjournal.8.2.255
http://flowerjournal.ir/article-1-279-en.html

[ Downloaded from flowerjournal.ir on 2025-12-10 ]

[ DOI: 10.61186/flowerjournal.8.2.255 ]

YVA=Y00 (A (1 £+Y) o3 0lS 5 IS

S S Ol Gl .ol sui sl 50 (Gururani et al., 2023) Jses [k ola uilid oL sSbas 5 o Seds I 5 b
32l glatl el ¢ o5 Ses A 3l 4e (Baba Rabi, 2013) el ol 5 )18 56 Jged oy olnlS ks 5o
L USe  aSe ds ol i e s L G G S es sk it 5t e IS 1 ST SIS,
St A bl 5l ok L3 e L b puilal 03l Gl e 55 o8 bl s ISI slanly 5 Jlnb 150 252
s ol wlg e OLS 5l sy el oy Ol e Jhome slas SLlse o) Jso OLS 5 s 4w Jsed
sloce 5 Jiedlgsa) Jed OLS 5 08 558 8L ol slid WIS e e s s Gl oy S
53 39 se JoeS gl laey Al e 5 0 Son b Cllad Lagn Sooda b aglie 5o (Tlads o 5 a0 58]
sloul G o 5T Jlad (sla Jown U 5 35050en Sladisy 5 dien 534 G181y Sl oI5 SIS 5 Jstin 5 oI55l Jgas
.(Guimarges et al., 2019) L33 o gl glie SHL L 3 Shas 3 Il 4 e 5 S o Jled b | a0l 5 S
Ol G2l L o8 Csl sl e 20l S Jsad 1 5 p Sk Ve 5y G JS Bl lags 8L Ulee 2alS 5o e 1 e
35 S S asy 0L bl 5,508 (Oraee et al., 2012) ol es g Jige S opl SbelS jas 5 Jslee ol
St Dl il a5 LB S (Saemi et al., 2018) sls a5 |y ol e 3ls 5l e e 5350 S50 55 S p s S
SHS e 5 A 51 LSl As S 5 6 S 58 Ok dags S Aty el et il 2
Ues el Sy a8 (8Ll 5 pee &S5 sba ot O Cldr g, bt o o b ) 515 58 ilas Lags S
Jsass O b e Lol o s by 55 V505 Sea Vo 500 (slacale 5 )8 ot tolesl s ol sl 20580
03 S Loyl S sl 8 (Bl 5 Jgloms o Sl e s 5 Jsloee lag SL IS, sl o
SelS s 5 Lo Sl e e (Stred Sl (5S4 pl oS WU (8 Jpir) Slio fyw Cote  Siced ool
2350 g0 alS Lanf Cls 5 ey e Sl seme Glas SU slaas Sl L aS ol l sdiaslis

Js e 05

Ll a5 O slasles 53 () Jsder) A5 Sl gme b jes 2l 8 S 035 1 iy 5 b ilirs i SiiSes
2 e O b ils s 55 5V ses S 00 lasles S i a2l (68T S St D3 Jped Rl e
A e Sk 00 sl Llas s m a1 p e S e 00 Jled 4 b IS i D55 0 SVL LS en 8l S 0
Solsgme Soslis Aals b ¥ ges S Vet e lus gt 53 & 5 e S e Ver B e Jles (Rl SL e e
AV JS8) 5,55 sl (St 0035 Bl

3ol 5 Oses LS|y glsme 2alS 5 S e Sosb) gl Lais ) 30 Ll e s Shes 5 LS 5 2

J{h&jﬁ)ﬁ:} V_iJw.: Cyeoma (Abdl &Jabbarzadeh, 2022) .L::La .l.aLujﬂ_}JLu v_“:qu Jﬁ)[g J'."\ BL aLS J""J’T V-:a-m.:o\ﬂ S

Trachyspermum ammi -\

YvYy

W=ty oS g S5


http://dx.doi.org/10.61186/flowerjournal.8.2.255
http://flowerjournal.ir/article-1-279-en.html

[ Downloaded from flowerjournal.ir on 2025-12-10 ]

[ DOI: 10.61186/flowerjournal.8.2.255 ]

YVA=Y00 (A (1 £+Y) o3 0lS 5 IS

o3lo il 331 Al o LS i o g 5 B Ly 3pBpn S S S 53 S Slad e 135 JS axds s or s
ST LS 258 e Ll nl Gl K2 ele e (I e Calgns il il 0 b s Ses
Wl axils 8 s 035 53 e S e lug i 45 AS Gasite (BT ol 4 e LSk e seen Sl
TS EERLEP I VO T VN o PR s Sy P RO PER [ OV FEVER PO PR E e
Corge 5 35 0 Bl g Lsl GAiST 5 ole a5l Glaesl s 55 ek s (glantl slae,l s 53 oS ol eale S5 IS
el g 5 &I malialaS sl 0lis lallas L(Gomez-Rosetal., 2012) 55 8§ o s sbaile ziw 5 SO oSzl
S pS e 00 cte U sl el s (Abdi & Jabbarzadeh, 2022) s 45 e Sl Sis 5 5055 SRl o g slastl
L oS ol os S Ljag il olS it 055 Sl o Jgboes o GRIB1 5 Jse 5 e bles sz
SIS 5y e Lo Lol e O o (535515 S K a3le Olppe 2l 53l 3 g0 s (2020) Danaei sGhadimian ol
2l Sl Il 5 8L sl 2l it bl ediasOLE Jges 2 03 0 S e 00l 3 6 8L ol
Jsloms Codom 5 cdie o Ol « K25 035 Cmr Sue Stned (EI-Sayed & El-Ziat, 2021) coils S 5 sla S s 8 uile

4,8 e AT DAL (K2 035 G e e o8 351 Jisbome o Olion (5131 5 Ll e il siasols

®m0 050 @100 mg-1L thymol

Hi

abc ab abc
2 abc R

abc abc

bc

Dry weight (g)
((-45) S [S5%)

0 50 100
Sodium nitroprusside (LM)
O¥505 500 e Lo g 20

2okl S fte Dy s Sl gt by g fdl S 8 S SES 855 Jsend 5 prdkes bl p GSen Y SS

LGyl bkl (gUasY =slaas) )15 70 i 53 ()l ine gl (S 5 0 sa5T bl

Figure 7- Interaction effects of Sodium nitroprusside and thymol on the total dry weights of alstroemeria cut
flower. Columns with the same letters do not statistically differ significantly at the 5% level based on Tukey’s
test (n =3 £ SE).
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Table 4. Correlation between investigated traits in alstroemeria cut flower treated with sodium nitroprusside

and thymol.
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Abstract

Increasing the marketability of cut flowers is very important from an economic point of view and
alstroemeria cut flowers are considered as one of the most important cut flowers in Iran and worldwide. To
investigate the effect of different concentrations of sodium nitroprusside (0, 50, and 100 pM) and thymol
(0, 50, and 100 mg L ) on the morpho-physiological traits of alstroemeria, a factorial experiment was
conducted based on a completely randomized design. The longest vase life (16.3 days) was observed in the
treatment with 100 uM sodium nitroprusside with or without thymol. In the treatments without sodium
nitroprusside, no changes were observed in flower longevity with increasing thymol concentration. The
interaction effects of sodium nitroprusside and thymol on relative fresh weight on days 5, 7, 9, and 13 and
solution uptake were significant in all days. For the treatments with 50 and 100 pM sodium nitroprusside
along with 50 mg L* thymol, there was an upward trend in solution absorption and relative fresh weight
until the fifth day and a downward trend thereafter. The lowest value for relative fresh weight and solution
absorption was observed in the control treatment. The highest values of chlorophyll a (0.16 mg L™?),
chlorophyll b (0.078 mg L), and total chlorophyll (0.238 mg L) were observed in the 100 pM sodium
nitroprusside and 50 mg L* thymol treatments. In the treatments with 100 pM sodium nitroprusside without
or with thymol, the lowest amount of bacteria (3.51-62.3 log10 CFU/mI) and the highest amount of this
indicator (3.88 log10 CFU/mI) was detected in the control treatment. No significant difference in dry weight
was observed in the treatments without sodium nitroprusside and 50 uM sodium nitroprusside with
increasing thymol concentration, but the highest amount of dry weight was observed in the treatment with
100 uM sodium nitroprusside and 50 mg L* thymol. The results of this experiment suggested the use of
100 uM sodium nitroprusside with or without thymol to extend vase life and reduce chlorophyll degradation
in alstroemeria cut flowers.

Keywords: Preservative solution, Nitric oxide, Essential oils, Cut flowers.
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